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Abstract. The paper aimed to optimize beekeepers income based on marketed honey 
production. In this purpose, a sample of 37 apiaries was studied in the year 2011. The average honey 
production was 1.76 tons per apiary and beekeepers income coming from commercialized honey 
counted for Lei thousand 13.78. The correlation coefficient between the two indicators was a positive 
and strong one (rxy=0.885). The production function y=0.459+7.568 x has been calculated based on 
linear regression and least square method. It has been used in order to estimate beekeepers income for 
the period 2012-2016. As conclusion, an increase of honey production by 10% annually will assure 
2.82 production tons in 2016 as well as Lei thousand 21.87 income per apiary in the year 2016, 
meaning by 58% more than in 2011. In this purpose, beekeepers have to raise more bee families, to 
assure them a corresponding feeding and maintenance, to increase honey production and sell it at a 
higher price. 
 
Keywords: beekeepers, honey, income, linear regression, production 
 
INTRODUCTION 
 
 Beekeeping is an old and largely spread activity in many countries of the world. 
Along the history, it has proved to be an important agricultural branch giving its contribution 
to the development of world agriculture grace to the high value products that it offers for 
population food and health, the support given in the pollination of cultivated crops and in 
preservation of biodiversity (Bodescu, 2006).  
The world honey production reached 963 thousand tones in 2007 being relatively 
stable compared to 958 thousand tones in 1992 (Statistics-beekeeping scale, production 
volume in countries and continents, www.save-bee.com).   
In 2008, about 56 million bee hives existed in the world producing about 1.2 million 
tons of honey, of which about 25% was commercialized. The average world honey production 
per bee colony was 20 kg but more in some producing countries: China 33 kg, Argentina 40 
kg, Mexico 27 kg, Canada 64 kg, Australia 55 kg, Hungary 40 kg, Turkey 16 kg (Vural et al., 
2009). 
The largest top 10 producers of honey in the world are China, EU, Turkey, Ukraine, 
Argentina, USA, Mexico, Russian Federation, Ethiopia and Iran. China is the largest producer 
and exporter in the world (20% of world overall output) as mentioned Zhang et al., 2002. 
The EU contributes by 20-25% to the world’s honey consumption, in 2007 
registering 310 thousand tones. The EU honey market is a stable one because honey is 
considered a basic food. But it is increasing in some Eastern European countries such as 
Hungary, Poland and Romania. The EU contributes by 13% to the global honey production. 
The largest EU importing countries are Germany, United Kingdom, Spain, Italy, Belgium and 
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France and the main supplier for the EU market is Argentina (CBI Market Survey: The Honey 
and other bee products market in the EU, 2009, www.cbi.eu). 
Romania has a long tradition in beekeeping because its geographical position, relief 
and large variety of wild and cultivated plants suitable for bee colonies feeding. Despite that 
honey is a healthy natural product, in Romania, consumption is small and relatively stable, 0.5 
kg honey/capita/year in comparison with the EU average consumption, 0.63 kg/capita or 
higher consumption in Greece 1.62 kg/capita, Austria 1.19 kg/capita, Slovenia 1.17 kg/capita.  
 Romania is situated on the 23rd position in the world honey market with a honey 
production of 132,057 tons and in Europe on the 7th position, according to FAO statistics 
(FAOStat, www.fao.org) 
Honey is the main bee product having the highest share in beekeepers’ income. 
Therefore, the more honey production, the more income for honey producers. Levi (2001) 
mentioned that apiculture is not only an additional income source for beekeepers but much 
more it significantly supports the development of the local communities. 
 Numerous studies have emphasized the economic impact of beekeeping (Akdemir, 
1993, Bodescu et al., 2009, Çiçek, 1993, Habibullah, 1995, Wenning, 2001). 
Romanian honey is well appreciated on the EU market, a reason as Romanian 
apiculturists to be encouraged to increase production and its quality and export honey to the 
EU countries and other beneficiaries in order to get more income and increase their apiary 
profitability. 
In this context, the present paper aimed to analyze the relationship between honey 
production and beekeepers income in order to demonstrate that honey production has to be 
increased in order to better cover the domestic and mainly the EU market and to assure 
beekeepers a higher income. The case study has been carried out in Ialomitza County on a 
sample of 37 apiaries. Starting from the actual results regarding honey yield and income, a 
future forecast for apiculturists’ income for the period 2012-2016 has been calculated based 
on the regression function. 
  
MATERIALS AND METHODS 
 
The research has been carried out in Ialomitza County in the year 2011 where a 
sample of 37 apiaries was selected in order to estimate income achieved by beekeepers in 
relationship with honey production using the questionnaire based survey method.  
The main indicators taken into account have been the number of bee families, honey 
production and income per apiary. For each of the three indicators, the following statistical 
parameters have been calculated: average, dispersion, standard deviation and variation 
coefficient, using the well-known formulas (Aitken, 2005; Croxton, 1990; Rodgers et al., 
1988; Trebici et al., 1985) as given below: 
Average ( X ) , according to  the formula : 
n
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where n = the number of variables and X= the value of the variable I, where i=1,2,3 etc. 
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Standard Deviation, S, according to the formula: 
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Variation Coefficient, V%, according to the formula: 
 
X
SV =%  x 100 
 
Also, the correlation coefficient between honey production (X) and income (Y) per 
apiary was calculated according to the formula: 
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The regression function Y = a + bx, where Y = income per apiary, the dependent 
variable and X= honey production per apiary, the independent variable have been used in 
order to forecast income for the next period of 5 years, 2012-2016. 
In order to solve the systems of normal equations as mentioned below 
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the a and b coefficients have been determined using the formulas: 
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The a and b determined values have been introduced in the regression function in 
order to estimate the future beekeepers income for a 5 years forecast. 
 
RESULTS AND DISCUSSIONS 
 
The number of bee families, honey production and beekeepers’ income for each 
apiary are presented in Table 1. 
The apiary size was very small counting for 65.24 bee families in average and the 
variation coefficient 1.44% reflected that the variables regarding the number of bee families 
are closely dispersed around the average (Tab.2).  
 188 
 
The lowest number of bee families was 20 and the highest number of bee families was 
120. About 50% of beekeepers had less than 50 bee families and the other 50% more than 50 
bee families as mentioned in Table 1. 
Tab. 1 
The number of bee families, honey production and income per apiary in 2011 
 
Apiary 
Number 
of bee 
families 
Honey 
production 
(tons/apiary) 
Income 
(Lei 
thousand/ 
apiary) 
Apiary 
Number 
of bee 
families 
Honey 
production 
(tons/apiary) 
Income 
(Lei 
thousand/ 
apiary) 
1 99 4.059 30.8 20 78 1.950 12.0 
2 50 8.250 6.0 21 100 3.500 36.7 
3 25 0.750 5.9 22 78 1.950 12.0 
4 88 4.840 33.0 23 33 0.670 5.3 
5 105 4.200 32.1 24 88 3.080 22.4 
6 120 6.600 43.5 25 42 0.630 2.7 
7 63 0.630 37.5 26 45 1.350 11.4 
8 45 1.350 11.4 27 45 0.900 4.8 
9 20 0.200 1.1 28 45 0.900 4.5 
10 72 2.160 14.4 29 33 0.300 1.8 
11 86 1.720 9.6 30 45 0.900 5.6 
12 70 3.500 24.0 31 44 0.792 3.7 
13 65 1.200 7.2 32 80 1.000 6.0 
14 100 1.200 9.0 33 75 1.500 22.0 
15 50 0.700 3.7 34 80 0.800 6.0 
16 80 1.600 7.5 35 72 1.080 16.0 
17 42 0.840 4.1 36 40 0.928 7.8 
18 100 2.000 17.0 37 26 0.616 4.5 
19 85 3.485 26.0     
 
Tab. 2 
The average statistical parameters for the number of bee families, honey production and income  
 
Specification MU Average Value Dispersion 
Standard 
Deviation 
Variation Coefficient 
(%) 
Number of 
bee families No./apiary 65.24 0.888 0.942 1.44 
Honey 
production Tons/apiary 1.76 0.023 0.152 8.63 
Income Lei thousand/apiary 13.78 0.619 0.787 571 
 
 
The average honey production per apiary was 1.76 tons, meaning 26.97 kg/bee 
family with a small variation coefficient (Tab.2). This was determined by the number of bee 
families and also by honey yield/bee family, which counted for 26 kg in the year 2011. 
The average income per apiary counted for Lei Thousand 13.78, meaning Lei 
211.22/bee family and a low variation coefficient too (Tab.2). Its level was determined by the 
marketed honey production and also by the honey selling price which varied from Lei 7,5/kg, 
the lowest value and Lei 20/kg, the highest level. The average price for honey in the analyzed 
sample counted for Lei 8.5/kg. 
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The correlation coefficient between honey production and income was rxy=0.885 
showing that it is a positive and strong relationship between these two economic parameters. 
The “T” Test value for rxy was 9.7631466 and making the comparison between the 
calculated value and the theoretical value from the statistical tables, one can say that at the 
95% probability, the value in the statistical tables is 0.811 and at the 99% probability it is 
0.917. As a result, one can conclude that the “T” value is greater than the value at 95% level, 
meaning that there is evidence of a real correlation at the 95 % significance level and also at 
the 99% probability level. 
The normal system of equations used in the application of the least square method 
of regression analysis was: 
510= 37 a + 1.76 b 
1,406.322= 65.14 a + 181.86407 b 
and the calculated values for the “a” and “b” parameters  have been: a=0.459 and b=7.568. 
Using the a and b values and introducing them in the regression function, it was 
obtained the formula: y=0.459+7.568 x and giving values to x, the forecast for the future 
income which could be obtained by beekeepers in the coming 5 years, 2012-2016, looked like 
the one presented in Table 3. 
Tab. 3 
The Income forecast for the period 2012-2016 
 
Year X-Honey production tons/apiary 
Y-Income per apiary 
Lei thousand/apiary 
2011 1.76 13.78 
2012 1.94 15.14 
2013 2.13 16.57 
2014 2.34 18.17 
2015 2.57 19.90 
2016 2.82 21.87 
 
If the honey production per apiary will increase by 10 % in the year 2012, that is by 
0.18 tons, the beekeeper could receive Lei thousand 15.14, by Lei thousand 1.36 more than in 
the year 2011.Thus, his income will be by 9.8 % higher in 2012 than in 2011. 
Considering that in 2013, the production will also increase by 10 %, reaching 2.13 
Tons/apiary, the income for apiary will count for Lei thousand 16.57, being by 9.44 % higher 
than in 2012. 
In 2014, production per apiary will reach 2.34 tons and the beekeeper’s income will 
count for Lei thousand 18.17 
In 2015, again honey production will be by 10 % higher, that is 2.57 tons and the 
corresponding income will reach Lei thousand 19.90 per apiary being by 9.52 % higher than 
in the year 2014. 
In 2016, production will count for 2.82 tons and the beekeeper’s income for Lei 
thousand 21.87, being by 9.89 % higher than in 2015. The results presented in Table 3 have 
been obtained considering that honey production will increase by 10 % from year to another 
and in consequence the beekeeper’s income will increase by 58.70 % from Lei Thousand 
13.78 in 2011 to Lei thousand 21.87 in 2016. In this way, we could consider that production is 
the key factor of income development in an apiary if honey market price will remain constant. 
If honey selling price will also increase, we are expecting that the beekeeper’s income to 
register a higher growth than the one when we take into account only a 10 % production gain 
from a year to another. 
 190 
 
CONCLUSION 
 
The study analyzed the relationship between honey production and beekeeper’s 
income, using a sample of 37 apiaries situated in Ialomitza County, Romania. The apiary size 
is a small one varying between 20 and 130 apiaries, characterizing semi-subsistence farms. 
Honey production per apiary was in average 1.76 tons, meaning 26 kg for bee family. 
In 2011, a beekeeper received Lei thousand 13.78 income coming from marketed honey. 
The correlation coefficient, r=0.885 shows that between honey production and 
income per apiary is a positive and strong one. 
The linear regression function, y=0.459+7.568 x, shows the relationship between 
these two important parameters of economic efficiency: production and income. 
In the year 2016, the honey production per apiary will be 2.82 tons in average 
assuring Lei thousand 21.87 average income. Therefore, in the 5 coming years, 2011-2016, an 
apiculturist could increase honey production per apiary by 60.22% and at the same time he 
could get a higher income by 58% than in 2011. 
This study has proved how important is that beekeepers to develop their business 
paying more attention to the increase of honey production. In this respect they have many 
possibilities such as: to keep more bee families, to assure the best feeding and maintenance to 
the bee families and make them strong so that the pickings to be effective and bring more 
nectar into the hives and transform it into honey. Feeding is very important and from this 
point of view, the apiculturists have to assure a large range of flowering plants for nectar 
collections at the right moment of blooms.  
One of the difficult problems at present for the most apiculturists is transportation of 
the hives from an area to another. Transportation per kilometer is very expensive in case that 
the apiculturist applies for transportation services supplied by other companies. For this 
reason, “the Honey Houses” as associations protecting the apiculturists’ interests are called to 
support this activity. 
Another difficult problem is honey marketing where the apiculturists have to be more 
focused. They have to penetrate on various markets where honey price is higher than in their 
county, and extend the scale of customers. The centralized honey collection is not always in 
the benefit of the beekeepers, because the Beekeepers Association purchases honey at a lower 
price than in case of delivery to private clients. Direct deliveries to private clients assure a 
higher price, sometimes Lei 20-22/kg with a positive impact on income per apiary. 
Honey structure is also a source of different income. Taking into account that the 
acacia honey could get the highest price, all the beekeepers have to assure the placement of 
the hives at the right moment when the acacia trees are in bloom. Sunflower is also an 
important crop for bee families, helping them with a lot of nectar and pollen. A very critical 
aspect regarding sunflower picking is the fact that during the last years in Romania have 
appeared self-pollinating sunflower hybrids. This aspect has limited the access of bee families 
to an important honey and pollen source. 
The use of chemicals in agriculture also has a negative impact on the bee family life. 
Many beekeepers are complaining that they are facing with the loss of bee families every year 
in the areas where fertilization was applied. 
Despite that honey is the main hive product a bee family could produce other 
important products such as pollen, honey wax, royal jelly, bee venom, propolis etc, which 
could bring additional income to the beekeeper. 
Honey export could be an alternative for getting more income in beekeeping as long 
as the Romanian honey is considered to be of high quality compared to honey delivered from 
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other sources. In this respect, the Honey Houses and beekeepers associations have to be more 
focused in solving the problem of honey collection, bottling and labeling and also to establish 
local brands which have to be promoted at international level and mainly on the EU market. 
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